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In this study, laser irradiation state is visualized by a high-speed camera. The influence of laser condition, such as power and laser 
scanning speed, on the consolidation of metal powder was investigated. In addition, the aspect of sputtered particles from the melt pool 
were evaluated. As results, consolidated state was found to be different in spite of same energy density. Scattering direction of sputtering 


















Light focus unit 
Fig.1 Schematic of the experimental apparatus Fig.2 Close up of laser irradiated area 
Table 1 Experimental conditions
Laser irradiation
Laser type Yb: fiber (CW)
Wavelength [nm] 1070
Beam diameter [µm] 50
Laser power [W] 100, 200, 300
Table speed [mm/s] 16, 33, 50, 75, 100, 200
Layer thickness [µm] 50
Consolidation type Single line
Atmosphere of the chamber Inert gas (N2)
High-speed camera
Frame rate [fps] 10000
Resolution 384×228
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16 [mm/s], 125 [J/mm2] 
(a)100 [W], 16 [mm/s], 125 [J/mm2] 
(b)300 [W],  








Fig.6 Scattering direction of the sputtering 
Melt pool 
Metal powder 
Fig.3 Picture/Schematic of laser irradiation Fig.4 Laser irradiation 
of no metal powder 



































Fig.5 Variation of sputtered particles with scan speed 
500 µm 500 µm500 µm
Fig.7 Position of metal powder 
(a)Start moving (b)After 0.7 [msec] (c)After 1.4 [msec] 
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Fig.8 Powder aggregation direction 
(a)200 [W], 50 [mm/s] 
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